eral agencies to conduct CE, the interpretation of CE varies widely among biobank employees, ultimately affecting how CE is practiced and what goals are achieved.
Introduction
The Centers for Disease Control and Prevention (CDC) has emphasized the importance of community engagement (CE) in improving the public's health, and the quality and applicability of population research in general [1] . Over time, federal agencies such as the National Institutes of Health and the Agency for Healthcare Research and Quality have joined the CDC in emphasizing the benefits of CE, to '… build trust, enlist new resources and allies, create better communication and improve health outcomes' [1] . At the same time, efforts to improve individual and population health increasingly rely on large-scale collections of human biological specimens and associated data. Such collections or 'biobanks' comprise an emerging industry with a valuable resource for facilitating effective translational biomedical research. What is not clear, however, is whether biobanks respond
Origins of CE
Although its origins date back to the 1940s in the work of educator and philosopher Paolo Freire, CE was not readily adopted in US health research until recent decades when it was first used to address population-level racialized and gendered health disparities [1, 3, 4] . It was heralded as an important approach to health problems that included the attitudes and beliefs of traditionally underor misrepresented subpopulations in the design and implementation of public health interventions. Community input was perceived as a way to avoid 'scientific racism' -or the use of scientific study to justify superiority of one 'race' over another -when attempting to study minority groups [5] , while improving the success of public health interventions in health outcomes including heart disease, high blood pressure and preterm delivery, among others [1, 5, 6] . While CE was defined and operationalized differently in these studies, its perceived success meant that CE became an expected part of much public health intervention research.
The world of acronyms that emerged to identify models of CE reflects its definitional ambiguity. These frameworks include the best-known versions: CBPR (community-based participatory research) [7] [8] [9] as well as empowerment evaluation; participatory or community action research; participatory rapid appraisal [10] ; CPPR (community-partnered participatory research) [11] , CEnR (community-engaged research) [12] ; and the framework favored by clinical researchers, PCI (patientcentered initiatives) [13] . These 'rhetorical cousins' [12] appear to fall under the larger umbrella of CE, and it is often difficult to understand their differences. Thus, in both literature and in practice, many of these approaches appear to stand in for one another [1, 14] .
In 1997, the CDC, along with the Agency for Toxic Substances and Disease Registry, published an initial handbook, 'Principles of Community Engagement'. With growing recognition by the clinical and translational sciences community that CE is an essential component of successful translation of medicine 'from bench to bedside to community', the Clinical and Translational Science Award's call for proposals in 2006 included a strong infrastructural component for CE. In 2011, the Clinical and Translational Science Award Consortium's Key Function Community Engagement Committee updated the 1997 handbook entitled 'Principles of Community Engagement' [1] . This most recent version notes that CE in health research is 'the process of working collaboratively with groups of people who are affiliated by geographic proximity, special interests, or similar situations with respect to issues affecting their well-being' and '… is increasingly recognized as a vital component of efforts to expand access to quality care, prevent disease, and achieve health equity for all Americans' [1] . Active participation in CE, as described in the Principles of Community Engagement, refers to researcher and participant operating as 'partners' in research design, execution, analysis and dissemination of results. Its desired goals are to create and maintain long-term partnerships between researchers and the communities they serve in order to improve health equity and overall health and quality of life for all [1, 6, 7, 15] . This definition of the overall goals of CE in translational research is echoed by Ross et al. [16] , who also write that growing interest in CE is evidence of an '… emergent moral sensitivity of the research community to the value of engaging with the communities in which they seek to do research'. Overwhelmingly, public health practitioners and bioethicists perceive CE as a benefit for those engaging in research as well as the communities they serve [7, 14, 15, 17] . Despite the growing recognition of CE as a vital paradigm in health research, according to some authors, its practices remain underdeveloped [18, 19] , and as the CDC notes, '… the processes, costs and benefits of community engagement are still a relatively new field of study' [1] .
The practice and implementation of community or public engagement activities in response to ethical, legal and social concerns regarding genetic information and research has received attention from authors examining large-scale prospective genetic studies, particularly the establishment and operation of national or other large genetic databases [20] [21] [22] [23] [24] . Some have delved more indepth into the meanings of 'participation' in an effort to better understand how community members act as participants in research studies and, thus, illuminate the kinds of engagement that are possible [23] . Tutton [23] examines participation in the context of citizenship and national genetic databases, hinting at a partnership model of engagement whereby 'people can participate in genetic databases not only as the sources of blood samples and data but also as potential co-decision makers '. Likewise, researchers engaged in large-scale genetic studies have explored the kinds of input and character of community-researcher interactions that long-term prospective studies may require [20] [21] [22] . While recognizing the value of ongoing communication with communities, they also note the complexity of such work, including increased cost, difficulties in practical implementation of activities, understanding its clear purpose, and a meaningful evaluation of such activities over time [22] .
In the context of biobanking, Lemke et al. [19] explain the benefits of CE in terms of ethical behavior for research generally: 'Demonstrating respect for persons who volunteer to participate in research is an ethical good in itself. Moreover, by taking the initiative to engage their respective communities, researchers lay the groundwork to foster mutual understanding and trust, encourage public interest and participation in research, and potentially enhance the impact of their studies'. They describe CE as 'an important step in ensuring that biobank research is carried out in an ethical, locally appropriate manner, including a spectrum of community involvement used to inform, consult, involve, collaborate with or empower communities' [19] . Others have noted that purposes of CE include establishing trust in a biobank [25] , guarding against a loss of trust in science [26] or to enhance the professionalization of biobanks [24] .
As part of a large population-based biobank, McCarty and colleagues [20, 27] draw a stark contrast between their work involving ongoing, bi-directional flow of dialogue and ideas with community members and one-way engagement efforts aimed at informing a public and eliciting information from them [28] . In their examination of human tissue banking in B.C., Canada, O'Doherty and Hawkins [26] specifically address the lack of information regarding the translation of such dialogue into policy.
Lemke et al. [19] call attention to the need for more literature on approaches to CE specifically tailored to biobanks and their participants. Our study of 6 US biobanks addresses this gap in the literature, using qualitative interviews to explore how biobanking personnel understand community and CE, and how those understandings translate into practice. We argue that despite recommendations from federal agencies to conduct CE, its meaning is widely interpreted among biobank employees, thus, affecting how its goals are perceived and ultimately how it is practiced.
Materials and Methods

Study Background
The larger study from which these interviews are taken is a mixed-methods project including case studies of 6 biobanks, with data drawn from qualitative interviews and document analysis, and an online national survey of 456 biobanks in the US [2, 29] . We designed the case studies of biobanks to be an exploratory study that would ultimately inform the design of our national survey. The 6 cases were chosen based on their sample procurement methods: de novo -human biological samples newly obtained from participants for future research, repurposed -human biological samples obtained from leftover specimens collected for clinical or public health purposes, and networked -human biological samples obtained through channels of networked banks. Ultimately, we discovered that sample procurement method was not an analytically valuable way to examine our data, so we do not highlight it in our results below. We have named the 6 biobanks: community, national, hospital, state, advocacy, and disease-focused. A description of these 6 biobanks can be found in table 1 .
Interviews and Analysis
Biobank personnel who fit one of several predetermined roles were interviewed for this study. Although these roles were loosely defined and often challenged in the study recruitment process, they were useful starting points for selecting respondents. The roles include: Principal Investigator, Study Coordinator, Information Technician, Institutional Review Board member, and Public Relations officer. Our qualitative research team of 4 social scientists collaboratively developed interview questions over the course of 3 months and presented each version of the interview guide to the larger multidisciplinary biobank study group for feedback. Interview topics included the history and mission of the biobank, its structure, policies and practices regarding certain ethical, legal and social issues of biobanking such as ownership of the specimens and informed consent procedures, and the biobank's relationships with the researchers who use the specimens (see table 2 for representative questions from each topic). Importantly for this analysis, we also asked many questions about the biobank's relationships with the community of potential and actual specimen contributors (referred to below as participants [23] ). Some questions were asked to all interviewees, others were developed specifically for each biobank personnel role. All interviewees were recruited to participate in the interview as representatives of their particular biobank, and the vast majority of questions did not solicit individuals' opinions; however, some interviewees offered their personal opinions about different topics at different points throughout the interview.
From March through July 2011, we conducted semistructured interviews with a total of 24 biobank personnel, either in-person Table 1 . Descriptions of the types of biobanks that participated in this study
De novo Biobanks
Community Biobank exists as part of a university but operates over 100 miles from campus in a small town setting. It originated by way of a very large philanthropic donation from one individual and its aim is to collect specimens from all residents of a particular geographic area. Healthy individuals are recruited at a variety of community-based events and doctor's visits.
National Biobank is funded by a national governing body and recruits healthy participants within one state's geographic limits. National Biobank collaborates with a local university in its sample collection. Participants were initially recruited in family-practice settings using leftover specimens, but in 2006, recruitment shifted to actively requesting samples from healthy participants.
Repurposed Biobanks
Hospital Biobank is housed within a large university and acquires both healthy and nonhealthy volunteers from opportunistic hospital and university employee populations and maintains an opt-out format for consent. Specimens collected for other clinical reasons are repurposed for use in this biobank.
State Biobank is a state-run biobank that, through an opt-in consent process, collects leftover dried bloodspots originally collected for newborn screening. This large biobank aims to make use of these specimens for a wide variety of medical and public health research efforts.
Networked Biobanks
Advocacy Biobank is a consortium of advocacy-based, disease-focused organizations that stores sam ples in one repository for use by researchers worldwide.
Disease-Focused Biobank i s part of a research network of academic institutions that specifically collect specimens from hospital populations of patients with HIV/AIDS. We interviewed biobank employees from each of 2 universities in the network. Disease-Focused Biobank specimens are shared with the larger network to advance HIV research. or by telephone. Interviews averaged about 60 min. We present here responses to interview questions regarding biobank interactions with specimen contributors, probing for specific efforts that were considered part of CE. All interviews were digitally recorded and transcribed verbatim. We used qualitative analysis software NVivo 9.0 TM to collect and analyze interview data. Using discussions with the larger research group, close readings of interviews, and conversations among our team, we developed a codebook with specific attention to sample procurement methods; organizational features; key ethical, legal and social issues; and other themes of interest that emerged from the full set of interviews. All coding was carried out by 4 individuals on the qualitative team. Coding validity was ensured by multiple coders analyzing a sample of interviews followed by discussion until consensus around coding and strategies was reached. Changes to the codebook were made collaboratively by all members of the qualitative research team.
We analyzed the interviews through close readings of full transcripts and generating reports (using NVivo 9. TM ) from specific codes that reflected themes of interest (e.g. community, CE and trust). Summaries of codes of interest and overall written summaries of findings for each biobank were provided to the larger research group. Members of the qualitative team then met several times for discussion of patterns and findings from each case and from the 6 biobanks as a whole. Results below are presented for biobanks identified by pseudonyms that provide general information about the bank's organizational form ( table 1 ) .
Results
Three themes emerged from our interviews with biobank personnel who fit one of the above-mentioned roles. Themes included: how respondents understood community and CE, how people who work for biobanks practice CE, and why biobanks conduct CE.
How Biobanks Understand Community and CE
Our interviews revealed that definitions of community and CE varied across the biobanks and even across respondents within the same biobank. First, we'll discuss understandings of community. Community was seen both as monolithic and as comprised of different components. Some respondents indicated a broader sense of community as a large population from which to collect samples, while others viewed community as a specific subset of larger populations, such as a hospital-based or disease-focused community. Still others considered research and scientific communities in their explanations. One respondent explained that a community consists of individuals and groups: 'Well, I think there's different levels. You know certainly the … individuals who are in it -they make up a community, but then there's also the … more formal groups that might exist within a community.' Another respondent referred to the community in more monolithic terms: '… the project leader established a community advisory board which is another advisory board soliciting input from community leaders who aren't necessarily within the health care or research field, but also nonetheless they're leaders in the community and sort of have their finger on the pulse of the community at large. ' Another interviewee from a community biobank also referred to community in terms of group and individual characteristics. She explained CE as a 2-way form of communication with multiple types of potential participants, stressing its reciprocal nature.
I interpret it literally. I mean that we are not thinking of them as a research population. That we are engaging them. It's participatory. They get an opportunity to have a voice in how the research is done, what research is done. They are -the communication is two way. We're not taking things from them, data and samples, and leaving them on their own. We are continually re-engaging them and identifying their needs and trying to meet them. We think of the community as all sorts of sub-communities. I mean a population is a population. It's also churches, networks, schools, families, employers. And so there -we engage them. It's aboutit's about bidirectional communication I think. Hearing them.
In addition to understanding community in a variety of ways, respondents' views of CE varied. For some biobanking personnel, CE was used as an educational tool, a guideline for communication with participants, and a way to stay informed about the needs, concerns and opinions of potential participants.
A respondent from a hospital biobank remarked that CE was intentionally built into the structure of the biobank, with the creation of specific plans, boards and oversight by bioethics experts. Interestingly, his overall understanding of the goal of CE is about changing or monitoring the attitudes of the local patient community about the biobank rather than engaging individuals as participants.
We have a very large community engagement element. And so it includes a specific community engagement plan that is monitored by the bioethics committee, has the formally constituted community advisory board that meets on a regular basis at least three times a year. It has a continuing review about whether the changing expectations for genetic research in the community are changing the … community view of [us] .
In this way, CE involves a one-way process of monitoring the community to ensure that their (currently positive) view of the biobank is not changing. Another view situated CE similarly, with information about the biobank flowing into its targeted community as a means of educating the people being recruited into the biobank. respondent from a state biobank described it as a process aimed at research consent:
… we've done some presentations to groups like that … certainly our initial big push has been more educating about the consent process that was being implemented and trying to get to prospective parents because at this point it's the most relevant for them to be informed so they can make their decision.
Another interviewee viewed CE 'in other studies' as a way to ask community members to help recruit new participants, but in her national biobank, CE was used as a tool for both recruitment and education:
… we don't do community engagement where we actually go to community groups and tell them you know 'Hey. Help us recruit here.' Or 'Help us you know advertise the study to your community.' And things like that like you would for community engagement in other studies, but we do go out into communities. … we go to community groups for recruitment. We go to churches … we've gone to street fairs and things like that. So we actually do go out into the community to recruit, and at the same time we hope that we're sort of educating them a little bit about these types of studies, biobanks and genetic studies and things like that.
With no clear definition of community, as 'levels', 'subcommunities' and interstitial 'leaders' abound, it is not surprising that respondents have different ideas of what constitutes CE. Most, however, seemed to believe it involved an element of education, especially as it relates to recruitment and enrollment of potential participants.
How Biobanks Conduct CE
Beyond understanding the meanings of CE for these biobank personnel, our aim was to understand the processes that comprised CE efforts. Our findings reveal multiple ways of conducting CE which, like conceptions of CE discussed in the previous section, involve both unidirectional and bi-directional activities aimed to educate potential participants about the purpose and activities of the biobank.
One interviewee from a state biobank described CE in terms of community forums the biobank orchestrated for the public, noting the forums failed as isolated ('standalone') events because of lack of attendance:
We did actually try holding a couple just community information forums, but they were not successful as a standalone kind of thing. … we tried to hold one [in town] where we just invited anybody who wanted to learn about it to come, and I think we had some of our health department staff show up. … We had two other people. We had a member of our (community advisory board) who wanted to just come and see what we were doing, and then the other person … was a parent, but he was mainly there because he was also a researcher, and he wanted to find out how to use the samples in his research … This respondent perceived that this lack of participation reflected disinterest in the information, rather than as potentially linked to inadequate advertising or to lack of support for the biobank itself.
Finally, other respondents insisted they did not conduct CE formally, but spoke of it as an informal process. A representative from a state biobank suggested that CE involves delivering information to potential participants but considers anyone he may connect with as a potential recipient of his personal engagement efforts:
I consider it community engagement no matter who I'm speaking to … I've been to conferences … and I've spoken to groups of researchers. I went to Best Buy to make a purchase and filled out the tax exempt form, and out of curiosity the woman behind the counter said 'Huh. What is the State Biobank?' And I explained it to her. I consider that to be community engagement.
As noted by respondents above, some biobanks have established community advisory boards (CABs) as part of CE. When asked about the challenges and successes of the state biobank, a representative spoke about their CAB:
We now have the citizens' advisory group and with that well in place we were able to move forward with confidence that the citizens know or are well represented in making decisions about the [biobank] . So it was a challenge in that there was quite a bit of time involved and getting people up to speed, and forming the citizens' advisory board -that was the challenge. The success is that it's working, is that we truly have citizen involvement. This isn't in name only. It isn't a token position. … This is real. These folks actually have a say in what goes on, and that's been our biggest success. This interviewee's confidence in the success afforded by a 'real' citizen advisory group seems linked to the notion advanced by some proponents of CE that forming a CAB is an ethical activity because it means community members are 'well represented' in decision making. In fact, another representative from the state biobank noted that the way they engage ethics is through their CAB: '… we have the community advisory board that can keep us on the straight and narrow with ethical issues. ' When asked about issues that biobankers felt were important to convey to potential participants, a representative of a community biobank referenced consent and the forms of CE aimed at information sharing and education:
communication -from the biobank to potential participants in order to educate and inform.
A respondent from a state biobank talked about CE in terms of understanding public perceptions of the biobank via a direct gauge of its 'temperature'. He indicated that such engagement was designed to address public perceptions regarding the ethics of using stored specimens:
… the ethical issue was why don't we go take the temperature of some of the rest of the public to find out how they feel about it. So with very, very limited resources … we started going hither and yon and talking to folks in focus group kinds of settings to find out what people thought about it, and in the main the results … showed that the vast majority of people that we talked to were in fact thinking that this (using stored samples for research) was a good idea and not objectionable.
Interestingly, public responses that affirmed the use of stored specimens resulted in this respondent feeling as though the public supported the state biobank, which may or may not have been a correct assumption.
A respondent from a national biobank indicated that energy spent in attending a variety of community events was instrumental in increasing enrollment:
We went forward and just started going into the community, and we ended up going to things like the Dixie Gun and Knife Show, and the Septic Tank Association had a conference, and we went to that, and home and garden shows, just anything like that, and it was astounding how well we did with things like that. I'm just trying to think of some of the men's groups. We attended some of the African American male fraternity conferences and did great. … I think as a whole we're higher than what we would have been had we stayed continually with the patient enrollment in the clinics.
A biannual newsletter was another CE platform for this biobank, as the interviewee explained:
… we just recently started doing a newsletter that's going out, and that's going out every six months ... That needed to happen from the beginning because … seventeen thousand people I've come in contact with, and I run into some people who know us. They'll see … the booth, and they'll be like 'Hey. So you know are you … guys publishing any results? Are you doing anything?'
In this excerpt, the respondent highlights the newsletter as a way to give back to participants and also indicates, via the feedback he has received, that contributors hold the biobank to some level of accountability. He also appears to recognize the one-way nature of a newsletter, wishing for more interactive communication with participants. However, another employee of the same biobank noted that when personal contact is achieved in order to annually update contact information there may be unanticipated and undesirable outcomes for the biobank:
When we get into the phone call re-contacting, we have a spike in withdrawals because people are contacted directly, and it's easier for folks to say 'I'm not interested anymore.' CE, thus, becomes a double-edged sword whereby efforts at forming relationships with participants, although they may be valued, may become avenues for people to re-evaluate their participation in the study.
For the biobanks in our study, CE involves many different kinds of activities, some more interactive than others. Some biobanks have CABs whose purposes are to provide specific input to guide various stages of the biobanking enterprise. Some banks send newsletters to participants or publish their research findings in local papers. More active forms of engagement involve setting up focus groups, or talking with people at various community venues including fairs, churches and schools. These more active undertakings are usually intended to identify what may motivate participation or encourage people to enroll. Continued engagement after enrollment may remind them that contributors are expecting results and productivity, or may inadvertently 'backfire' when communication provides an easy mechanism for withdrawal. However, as we explore in the next section, many of our respondents discussed how processes of CE may create public support and trust in biobanking efforts.
Why Biobanks Conduct CE Some of our interviewees perceived a close relationship with participants through CE and valued their relationships in interesting ways. One representative from a hospital biobank felt that procedures of engaging participants should include expressions of gratitude and promotion of a sense of sharing between researcher and participant:
I think the messages that we need to communicate to them are that this is an important foundation for research and that we appreciate their willingness to let us do this and that we need to share with them the kinds of things that we're learning … A state biobank employee values what she perceives as 'public support' in order to ensure biobank sustainability:
I think that the primary risk is not continuing to have public support. I mean you need public support in order for this to be sustainable to be successful. So I think while you're doing all these other things, coordinating the research, better preserving the specimens, garnering that interest in their use, you have to put as much emphasis and precedent on engaging and educating the community about what you're doing and making sure you're still continuing down a path that the public finds acceptable because things shift and change with time.
Reconnecting with participants and receiving their feedback permits biobankers to understand how attitudes and beliefs about the bank change over time, ultimately enabling it to remain viable and, in this respondent's eyes, successful.
An employee of an advocacy biobank provided a relational understanding of CE that may be unique to advocacy contexts:
Some of them [other advocacy organizations] don't really even have the connections with their community. So I know they're not going to be successful. People donate to these because they have the relationship with the advocacy group. For the same reason people will participate in their physician's clinical trial. It's all relationship based.
She feels that CE ought to be about establishing relationships with your participants and that these relationships are necessary to succeed as a biobank.
For a representative from a community biobank, one of the greatest risks the biobank faces is losing or not gaining the trust of the local community. Her words indicate the amount of emotional energy spent on understanding local perceptions of genomic research and their biobank specifically:
I feel like the stakes are high. And so it's almost like the bar is higher because we had to go a long way to gain people's trust and to set the foundation. And so I worry that we don't have much room for human error because I feel like potentially the backlash could be great. … I am very serious in communicating to the staff 'Folks, we need to do this right. We absolutely need to do it right.' … We've worked really hard to get into this community, and this is their first experience with research.
Another employee from the same community biobank described its potential participants as a 'research naïve community' and explained CE efforts to establish trust through the work of 2 advisory boards: This is a research naïve community. … Really this community has no idea what research means. They don't even know what the word research means. So it's all about educating them about research in general, and then with that said what is a biobank? I mean that concept is sometimes hard to grasp … it's very nebulous. You know we're going to take your blood and some information from you, and we don't know what we're going to do with it. And so educating them on what that is, what it means, why we need blood samples, what are we going to do with the blood samples. … so it's educating, and it's establishing trust. … we have a health care advisory board and a community advisory board. So they are kind of our liaisons to the community and our advocates in the community.
Thus, the goal of establishing trust was seen as part of improving recruitment. Similarly, a respondent from a national biobank reports feeling a particular emotional closeness with some long-term participants -people she recruited and whose samples and recontact she handled:
… all the follow-up that we've had from people like in recontacting all the people, all the notes and things like that that we'd get back from people it seems like it's been very, very positive. I actually got a long note about a week ago from this woman … telling me about her husband or somebody who had just died of a certain disease and saying how she's really grateful for studies out there. You know it had -the note was awful. I'll start crying if I think about it.
As indicated in the responses above, CE takes many forms with widely differing interpretations of value and meanings, applications in the biobanking research context, and goals and measures to reach them. While CE may be a way for biobankers to show appreciation to participants, they also seem to fear what might happen to the biobank if they fail to conduct CE. Fears included potential for difficulty in recruiting participants and whether or not the bank would secure funding and, thus, increase chances for sustainability. Therefore, they may view CE as a way to improve their research or to show appreciation to participants, yet their motivations may also come from fears of catastrophe -including closure of the biobank -should they fail to engender the community's trust and support.
Discussion
A great deal of attention has been paid to the idea of CE in a wide variety of fields, including biobanking [1, 4, 7, 13-15, 19, 30-32] . Particularly in response to concerns about the inadequacy of informed consent for biobanking, a number of authors have argued that CE should be included as one component of a new and robust governance approach [33] . CE, in itself, is often seen as leading to better, more appropriate and effective research [1] the most positive rendition of the model aspires to create an egalitarian researcher-participant relationship, a partnership [1, 7] . Despite these reported benefits of CE, no individual or organization has endeavored to provide guidance to biobanks as to what CE encompasses and how to achieve it. As the literature suggests and our research demonstrates, the ambiguity of the term has contributed to uncertainty as to what CE means, how it is performed and what it aims to achieve. Our findings reveal that this ambiguity leads to confusion about what it encompasses and whether it is successful in its efforts to partner with communities with the end result of enhancing the quality of biobanking research.
Defining communities is a problematic process that has yet to be fully understood in the literature or in practice [12, 19, 34, 35] . Following Weijer [36] , Gbadegesin and Wendler [37] suggest that groups of people identified as communities have particular attributes when specifically participating in health research: '… common culture, political authority, shared resources, and self-identification as a community.' However, at least in the context of biobanking, our data demonstrate that meanings of community are far more complex. For biobankers, well-defined, circumscribed participant groups may or may not exist prior to banking efforts. If biobanks are established to contribute to research on a specific community, the target of CE is predefined. In other circumstances, potential biobank participants may share very few attributes. Associations with one another may be as loose as attending the same hospital one time or living in the same broad geographical area. This variation contributes to both the conceptual and practical confusions that confront biobankers as they attempt to engage 'their communities'.
Results of interviews from our biobank case studies also reveal different methods of engagement. These methods can vary both in depth and in duration. They may range from a single newsletter to a process of recontact or the development of a CAB. Among respondents in our study, the imperative to engage communities often translates into ideas about 'educating the community' in the hopes of, at best, enrolling participants, or at least, convincing community members of the value of the biobank so as not to oppose its practices. This motivation to sustain the biobank is understandable, but its link to 'education-focused' CE is problematic. Education becomes a delivery of information, making reciprocity (and the ability to derive information that informs the policies and practices of the bank) hard to discern.
Multiple views of both community and engagement are problematic for biobanks that are supposed to do CE in order to be more ethical in their practices and relationships. However, CE is interpreted; it can hold such sway that researchers interpret it as sufficient for the ethical conduct of research. In some cases, it seems to appear as a proxy for ethical practice itself, with its emphasis on respect for the voices and participation of participants. As Lemke et al. [19] note, '(F)rom an ethical standpoint, community engagement offers an opportunity to show respect for the individuals and communities involved in research and it may also be instrumental in preventing barriers to future research'. Outward measures of this respect vary greatly, however, and can reflect motivations compatible or incompatible with views of respect.
CABs are one approach used by researchers, including biobanks, to demonstrate respect (practice CE) [19, 25, 31] . However, a biobank's conceptualization of their participant 'community' may limit how well the participants who sit on the CAB represent the communities from which donors are recruited. When bank participants are drawn from very large and diverse populations within a hospital system or geographic area, it may be exceedingly difficult to adequately represent the various religious, cultural and ethnic groups that make up the communities from which donors are recruited. Even in cases where a community may be more defined and the members of a CAB are chosen carefully to be representative, it should not be assumed that this type of committee can account for the voices of all community members [38] .
In a field as heterogeneous as biobanking, it is unlikely that specific engagement efforts will work equally well across all banks. As Newman [32] notes, these effortsboth in conception and practice -deserve further attention:
Engaging vulnerable community stakeholders in medical research is less of a controlled and predictable science than we might wish. Nevertheless, it seems curious that we invest millions of dollars in product development, clinical training, design and building of facilities, etc., but often leave vital processes of community engagement largely to trial and error.
It seems as though CE is in danger of becoming a useless buzzword; the term is ambiguous and almost completely devoid of empirical evidence as to what works, in what contexts, and importantly, to what effects. Moreover, there are no agreed-upon ways to evaluate CE. Some biobankers may view their efforts as successful if they increase enrollment in the biobank. Others may feel that as long as their community of potential participants is not actively objecting to the biobank's activities, their CE efforts have succeeded. And yet, one of the purported benefits of conducting CE is increasing public trust in biobanking. With so many different notions of CE, and no agreed-upon way to measure and evaluate efforts, public trust seems likely to erode over time.
Limitations
We acknowledge that this study has limitations in both the sample of respondents and potential for individual bias. Our sample size is small, the types of biobanks were heterogeneous, and within our sample, we interviewed people occupying different roles within each biobank. Thus, it may not be surprising that respondents' views of community and perceptions and practices of CE varied. Though we believe examining CE among a larger sample of biobankers is important, results from our recent survey of biobankers also reveal tremendous heterogeneity among biobanks' organizational characteristics and practices [2] . However, we believe that our respondents' varied responses to these issues also reflect the current state of the field of CE; that is, there is little guidance for biobanks on how to engage communities that is responsive to the heterogeneity of biobanks and virtually no discussion of how to define or measure successful CE efforts.
In order to address individual bias, as we have noted in our methods, our team of qualitative researchers met regularly upon completion of interviews to discuss responses and emergent themes. Discussion among researchers took place until consensus around patterns and themes of respondents was reached. In order to address interviewer bias, we selected short segments of a crosssection of interviews for all team members to analyze for codebook development and overall analysis.
Conclusion
Although there have been recent efforts to more clearly define practical steps for CE in clinical research, its meanings, practice and measures of success remain underexamined in biobanking [15, 25] . In this study, biobank personnel reported that their bank conducted CE in order to build trust and relationships with specimen contributors, give back to those who participated, enhance recruitment, and for what they described as ethical reasons. CE efforts aimed at establishing trust were seen as part of improving recruitment to the biobanks we studied. According to our interviews, CE was primarily used to educate the community of potential participants and also to establish trust so that participants join or to enhance the chances of bank sustainability. Ultimately, more research is necessary to further explore and clarify the unique meanings of community within different biobanking contexts as well as varying biobank methods of CE and its benefits to the participants and the research enterprise. A better understanding of the various ways in which biobanks engage communities, and how those efforts impact those communities over time, may help those who wish to create new banks to consider their own relationships with potential participants and, thus, understand more fully what it means to be ethical .
